Corilagin, an ellagitannin (chemical name β-1-O-galloyl-3,6-(R)-hexahydroxydiphenoyl-d-glucose), was previously reported from other species of Phyllanthus except Phyllanthus maderaspatensis L. Therefore, the aim of the study was to isolate corilagin from P. maderaspatensis and report it as chemo-marker. Methods: The whole plant of P. maderaspatensis was subjected to hot extraction and partitioning, followed by repeated column chromatography (silica, Diaion HP-20 and Prep HPLC). The observed LC-MS/MS and NMR data were compared with reported literature to verify the structure of the isolated molecule as corilagin. Results: The LC-MS/MS chromatogram showed a peak at retention time 22.05 min, with m/z 633 for [M -H] − along with characteristic major fragments at m/z 463 [M -170 -H] − and m/z 301 [M -332 -H] − . The NMR results were also in accordance with literature. Conclusion: This is the first report on isolation of corilagin from P. maderaspatensis whole plant for standardization and quality control of the plant.
INTRODUCTION
Phyllanthus maderaspatensis is commonly known as Madaraas Nelli in Kannada and Hajarmani in Hindi. An alcoholic extract of the whole plant of this dominant weed plant is reported to have hepatoprotective activity in indigenous systems of medicine and is considered to be bitter, astringent, stomachic, di-uretic, febrifuge, de-obstruent and antiseptic. [1] [2] [3] Preliminary phytochemical analysis of The Phyllanthus genus revealed the presence of secondary metabolites including alkaloids, flavonoids, glycosides, lignins, tannin, ellagilannins, phenols, phenyl propanoids and terpenes in the leaf, stem and roots of the plant. 4 Corilagin (Figure 1 ), an ellagitannin (β-1-O-galloyl-3,6-(R)hexahydroxydiphenoyl-d-glucose), reported for anti-inflammatory and hepatoprotective activity. Previously it has been isolated from several plants, including several species of Phyllanthus. Presence of corilagin is responsible for activity of the herb therefore used as a quality control marker. 5 However, the present study aimed to isolate it from P. maderaspatensis whole plant. Therefore, this is the first report on isolation of corilagin from P. maderaspatensis.
MATERIALS AND METHODS
Instruments VNMRS-400 "Agilent-NMR" (Fitchburg, Massachusetts, US) was used for NMR acquisition and API 2000 (Applied Biosystems/MDS SCIEX, Canada) mass spectrometer coupled with Electron Spray Ionization (ESI) was used for LC-MS analysis. Silica gel (#60-120) and Diaion HP20 was used for column chromatography. Thin layer chromatography (TLC) was performed using precoated silica gel 60 F 254 and Shimadzu semi-preparative HPLC LC-8A was used for further purification. All LR grade chemicals and reagents were purchased from LOBA chemicals Mumbai.
Plant Material
The whole plant of P. maderaspatensis was collected from Krishnagiri, Tamilnadu, India, in January 2017 and was authenticated by the botanist Dr. Kannan R. A voucher specimen (PM-001) has been deposited at the Pharmacognosy Division, The Himalaya Drug Company, Bengaluru, Karnataka, India.
Extraction and isolation
Shade dried material (P. maderaspatensis whole plant) was purchased. Same material was pulverized using pulverizer (8.0 mm) and extracted with Methanol (MeOH): Water (2:1) followed by concentration to obtain 200g of crude extract. The extract was suspended in 500 ml water by means of heating, sonication and stirring. Afterwards, liquid-liquid partitioning was performed with Ethyl acetate (EtOAc) (1:1) and the process was repeated four times to get 46g of EtOAc fraction and 150g of water fraction. The water fraction was again fractionated with n-butanol (1:1) for three times to get 32g of n-butanol fraction. Based on HPLC results comparision ( Figure S2 ), the butanol fraction was chosen for further separation. Diaion HP20 was chosen for column chromatography and packed in a column in a ratio 1:7 (Charged material: stationary phase). The elution was started with H 2 O followed by increasing percentage of MeOH. The corilagin enriched fraction was eluted with 30% of MeOH in H 2 O. The same selected for preparative HPLC for further purification. Purification was performed in isocratic mode using 25% of MeOH in H 2 O (HPLC-grade) mobile phase and Kromasil 100-7-C 18 (21.2 X 250 mm) semi preparative HPLC column. The flow rate was 15 mL/min with 4.0 mL of injection volume and 25.0 mg/mL of sample concentration. The major peak in semi preparative HPLC was collected, dried under vacuum and analyzed further for purification determination and spectroscopic analysis. The detailed system for analytical HPLC mentioned in supplementary information Table  S1 . HPLC chromatogram and UV comparison is presented in Figure S1 -S3. Spectroscopic data for corilagin presented in Table 1 .
RESULTS AND DISCUSSION
The hydro-alcoholic extract of P. maderaspatensis on repeated column chromatography yielded corilagin ( 6 Further characterization was done with the help of NMR data. 1 H NMR (Table 1) ( Figure S5 and S6) showed the presence of four aromatic protons at δ H 6.68 (1H, s, C 3 H), 6.83 (1H, s, C 3′ H), 7.12 (2H, br s, C 2" H and C 6" H) respectively. Broad singlets at δ H 4.06, δ H 4.82 and δ H 4.45 were observed due to protons present at C 2′′′, C 3′′′ and C 4′′′ of glucose moiety, respectively. The C 1′′′ proton of the glucose moiety appears as a doublet at δ H 6.38 with J=2 Hz. The proton at C 6′′′a appears as doublet of doublet at δ H 4.09 with J=11.2 and 8.5 Hz. However, the proton at C 6′′′b appears as triplet at δ H 4.51 with J=8.0 Hz. The proton present at C 5′′′ was also observed as a triplet at δ H 5.00 with J=11.2 Hz. In the 13 C NMR spectra ( Table 1 ) the carbons of phenyl rings and galloyl moiety at position C 3, C 3′, C 2′′ and C 6′′ appears at δ C 107.3, 109.1 and 109.2 respectively. Furthermore, the δ C values at 164.2, 166.3 and 167.7 revealed the presence of carbonyl carbons at C 7 , C 7' and C 7" respectively. All the spectroscopic data were in accordance with the reported literature 7 and on that basis, this compound was confirmed as corilagin.
CONCLUSION
Ellagitannins are reported from various Phyllanthus species as chemomarkers. However, to the best of our knowledge, this communication is the first report on isolation of corilagin from P. maderaspatensis whole plant which can be further used for quality control of plant. 3) LC-MS chromatogram 4) NMR spectrum of isolated compound 1 (Corilagin)
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